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(54) EXHAUST TURBINE TYPE SUPERCHARGER FOR INTERNAL COMBUSTION ENGINE 
AND SUPERCHARGING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust 
turbine type supercharger for an internal combustion 



engine capable of reducing oil leakage. 
SOLUTION: A turbine impeller 12 rotationally driven by 
exhaust gas of an internal combustion engine is fixed at a 
turbine shaft 10. The turbine shaft 10 is supported in a 
radial direction by a radial bearing 20 and mounted on a 
bearing housing 30. The turbine shaft 10 is formed 
between the turbine impeller 12 and the radial bearing 
part 20 t and a stepped part 14 is provided such that the 
turbine side is further increased in an outside diameter 
than the radial bearing part side. The bearing housing 30 
has an oil drain 34 to drain oil lubricating the radial 
bearing part 20. A distance L from the side wall surface 




of the radial bearing to the stepped part is set to a 
distance, at which oil moved from the end part of a radial 
bearing is brought into a state to be non-contact with 
the stepped part, at a region where the number Nt of 

revolutions of a turbine is higher than the number Nti of revolutions of a turbine during idle 
operation of an engine. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The turbine shaft fixed to the turbine impeller by which a rotation drive is carried out with 
an internal combustion engine's exhaust gas, It has the radial bearing attached in bearing housing 
while supporting this turbine shaft to the radial direction. The above-mentioned turbine shaft It has 
the section with a stage in which it was formed between the above-mentioned turbine impeller and 
the above-mentioned radial bearing section, and the turbine impeller side was formed so that an outer 
diameter might become large from a radial bearing section side. In the exhaust gas turbine type 
supercharger for internal combustion engines which has an oil drain for the above-mentioned bearing 
housing to carry out the drain oil of the oil which carried out the lubrication of the above-mentioned 
radial bearing section The distance L from the side-attachment-wall side of the above-mentioned 
radial bearing to the above-mentioned section with a stage in the field where the turbine engine speed 
Nt is larger than the turbine engine speed Nti at the time of idle operation of an engine The exhaust 
gas turbine type supercharger for internal combustion engines with which the oil which moved from 
the edge of the above-mentioned radial bearing is characterized by considering as the distance which 
serves as non-contact at the above-mentioned section with a stage. 

[Claim 2] The turbine shaft fixed to the turbine impeller by which a rotation drive is carried out with 
an internal combustion engine's exhaust gas, It has the radial bearing attached in bearing housing 
while supporting this turbine shaft to the radial direction. The above-mentioned turbine shaft It has 
the section with a stage in which it was formed between the above-mentioned turbine impeller and 
the above-mentioned radial bearing section, and the turbine impeller side was formed so that an outer 
diameter might become large from a radial bearing section side. In the exhaust gas turbine type 
supercharger for internal combustion engines which has an oil drain for the above-mentioned bearing 
housing to carry out the drain oil of the oil which carried out the lubrication of the above-mentioned 
radial bearing section the above-mentioned oil drain Open wide from the supporter of the 
above-mentioned radial bearing to the above-mentioned turbine impeller side, and it is formed so that 
the section with a stage of the above-mentioned turbine shaft may be included. The exhaust gas 
turbine type supercharger for internal combustion engines characterized by the distance L from the 
open aspect from the above-mentioned radial bearing section to the section with a stage of the 
above-mentioned turbine shaft making it larger than the single-sided clearance between the insertion 
hole bore D of the above-mentioned radial bearing, and the outer diameter d of the above-mentioned 
turbine shaft. 

[Claim 3] The exhaust gas turbine type supercharger for internal combustion engines characterized 
by having the ring-like plate inserted in either claim 1 or claim 2 on the above-mentioned turbine 
shaft outside in the exhaust gas turbine type supercharger for internal combustion engines of a 
publication between the open aspect of the above-mentioned radial bearing section, and the 
above-mentioned radial bearing. 

[Claim 4] The supercharger system characterized by having the control means to which idle rpm is 
made to increase after continuing beyond the setup time with idle operational status in the 
supercharge system using the exhaust gas turbine type supercharger for internal combustion engines 
which has the radial bearing attached in bearing housing, while supporting the turbine shaft fixed to 
the turbine impeller by which a rotation drive is carried out with an internal combustion engine's 
exhaust gas, and this turbine shaft to a radial direction. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust gas turbine type supercharger for 

internal combustion engines, and a supercharge system. 

[0002] 

[Description of the Prior Art] In the conventional exhaust gas turbine for internal combustion 
engines, while carrying out rotation support of the turbine shaft by radial bearing, the lubrication of 
the radial bearing is carried out by oil. There are problems, like if lubrication oil is revealed into an 
exhaust pipe from a turbine impeller side, it will produce white smoke. Then, what prevents the oil 
leakage by the side of a turbine impeller is known for the conventional exhaust gas turbine for 
internal combustion engines by preparing the section with a stage in a turbine shaft, and making it 
disperse in a radial bearing side using the slot formed in this section with a stage, for example as 
indicated by JP,48-725 1 1 , A. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the dispersed lubrication oil may trespass upon 
the outside surface of a turbine shaft, and the clearance between bearing housing by the method 
indicated by JP,48-7251 1,A. Although the seal ring was prepared between a turbine shaft and bearing 
housing, the pressure Pt by the side of the turbine impeller of a seal ring had the problem that 
differential pressure deltaP (Pt-Ph) of a seal ring becomes the pulsation to which positive pressure 
and negative pressure are repeated since the pressure Ph by the side of an oil drain is atmospheric 
pressure mostly, and oil was revealed to a turbine impeller side for the negative pressure of 
differential pressure deltaP, to there being exhaust air pulsation. 

[0004] According to the place which this invention persons checked, it became clear that oil tends to 
trespass upon the outside surface of a turbine shaft and the clearance between bearing housing, so 
that the engine speed of a turbine was low. Since it tends to reduce idle rpm and a turbine rotational 
frequency also falls inevitably for the improvement in fuel consumption, it is easy to reveal oil and 
the latest automobile is becoming. 

[0005] The purpose of this invention is to offer the exhaust gas turbine type supercharger for internal 

combustion engines which can reduce oil leakage. 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, (1) This invention 
The turbine shaft fixed to the turbine impeller by which a rotation drive is carried out with an internal 
combustion engine's exhaust gas, It has the radial bearing attached in bearing housing while 
supporting this turbine shaft to the radial direction. The above-mentioned turbine shaft It has the 
section with a stage in which it was formed between the above-mentioned turbine impeller and the 
above-mentioned radial bearing section, and the turbine impeller side was formed so that an outer 
diameter might become large from a radial bearing section side. In the exhaust gas turbine type 
supercharger for internal combustion engines which has an oil drain for the above-mentioned bearing 
housing to carry out the drain oil of the oil which carried out the lubrication of the above-mentioned 
radial bearing section It is the field where the turbine engine speed Nt is larger than the turbine 
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engine speed Nti at the time of idle operation of an engine, and the oil which moved from the edge of 
the above-mentioned radial bearing makes distance L from the side-attachment-wall side of the 
above-mentioned radial bearing to the above-mentioned section with a stage the distance which 
serves as non-contact at the above-mentioned section with a stage. By this configuration, scattering 
of oil is reduced and oil leakage can be reduced. 

[0007] In order to attain the above-mentioned purpose, (2) Moreover, this invention The turbine shaft 
fixed to the turbine impeller by which a rotation drive is carried out with an internal combustion 
engine's exhaust gas, It has the radial bearing attached in bearing housing while supporting this 
turbine shaft to the radial direction. The above-mentioned turbine shaft It has the section with a stage 
in which it was formed between the above-mentioned turbine impeller and the above-mentioned 
radial bearing section, and the turbine impeller side was formed so that an outer diameter might 
become large from a radial bearing section side. In the exhaust gas turbine type supercharger for 
internal combustion engines which has an oil drain for the above-mentioned bearing housing to carry 
out the drain oil of the oil which carried out the lubrication of the above-mentioned radial bearing 
section the above-mentioned oil drain Open wide from the supporter of the above-mentioned radial 
bearing to the above-mentioned turbine impeller side, and it is formed so that the section with a stage 
of the above-mentioned turbine shaft may be included. The distance L from the open aspect from the 
above-mentioned radial bearing section to the section with a stage of the above-mentioned turbine 
shaft makes it larger than the single-sided clearance between the insertion hole bore D of the 
above-mentioned radial bearing, and the outer diameter d of the above-mentioned turbine shaft. By 
this configuration, scattering of oil is reduced and oil leakage can be reduced. 
[0008] (3) In the above (1) or (2), it has the ring-like plate inserted in the above-mentioned turbine 
shaft outside between the open aspect of the above-mentioned radial bearing section, and the 
above-mentioned radial bearing. By this configuration, further, scattering of oil is reduced and oil 
leakage can be reduced. 

[0009] (4) Moreover, after continuing beyond the setup time with idle operational status in the 
supercharge system using the exhaust gas turbine type supercharger for internal combustion engines 
which has the radial bearing attached in bearing housing while this invention supports the turbine 
shaft fixed to the turbine impeller by which a rotation drive is carried out with an internal combustion 
engine exhaust gas, and this turbine shaft to a radial direction in order to attain the above-mentioned 
purpose, it has the control means to which idle rpm is made to increase. By this configuration, 
scattering of oil is reduced and oil leakage can be reduced. 
[0010] 

[Embodiment of the Invention] Hereafter, the configuration of the exhaust gas turbine type 
supercharger for internal combustion engines by the 1st operation gestalt of this invention is 
explained using drawing 1 - drawing 3 . First, drawing 1 and drawing 2 are used and the 
configuration of the exhaust gas turbine type supercharger for internal combustion engines by this 
operation gestalt is explained. Drawing 1 is the fragmentary sectional view showing the configuration 
of the exhaust gas turbine type supercharger for internal combustion engines by the 1 st operation 
gestalt of this invention, and drawing 2 is the important section expanded sectional view of drawing 
J_ . In addition, in drawing 1 and drawing 2 , the same sign shows the same part. 
[001 1] As shown in drawing 1 , the turbine impeller 12 is formed in the end of the turbine shaft 10. 
Moreover, although illustration is omitted, the compressor impeller is prepared in the other end of the 
turbine shaft 10. The turbine shaft 10 is supported by radial bearing 20 pivotable to the bearing 
housing 30. The turbine impeller 12 is contained in the turbine housing 40. The turbine housing 40 is 
being fixed to the bearing housing 30. 

[0012] The oil supply path 32 is formed in the interior of the bearing housing 30. Lubrication oil is 
supplied to radial bearing 20 through the oil supply path 32 from the exterior. It is the inner 
circumference side of the bearing housing 30, and the oil drain room 34 is formed in the turbine 
impeller 12 side of radial bearing 20. The oil which carried out the lubrication of the radial bearing 
20 is collected outside by the oil drain room 34. Again, the collected oil is supplied from the oil 
supply path 32, and is used for the lubrication of radial bearing 20. 
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[uuuj ine secxion wun a sxage is iormea in tne rurmne lmpener iz siae or me turoine snan iu. 
Furthermore, the slot 16 is formed between the section 14 with a stage, and the turbine impeller 12. 
[0014] Here, the surrounding detail structure of the radial bearing section 20 is explained using 
drawing 2 . Radial bearing 20 is a ring-like. Two or more through hole 20A is prepared in the mid 
gear of the shaft orientations of radial bearing 20 at the circumferencial direction. The oil supplied 
from the oil supply path 32 lets through hole 20A pass, is supplied to radial bearing 20, and carries 
out the lubrication of the radial bearing 20. The snap rings 22 and 24 of C form configuration are 
inserted in the both ends of radial bearing 20. The periphery section of snap rings 22 and 24 is 
engaging with the slot formed in the inner circumference side of the bearing housing 30, prevents the 
path directional movement of radial bearing 20, and holds radial bearing 20 in the bearing housing 
30. 

[0015] It is the turbine impeller 12 side of the turbine shaft 10, and slot 10A is formed in edge 30A of 
the bearing housing 30, and the part which counters. The seal ring 26 is inserted in this slot 10A, and 
the seal of oil leaking from the oil drain room 34 side to the turbine impeller 12 side is carried out to 
it. 

[0016] It is the turbine impeller 12 side of the turbine shaft 10, and the section 14 with a stage is 
formed in the part located in the oil drain room 34. Furthermore, the slot 16 is formed between the 
section 14 with a stage, and the turbine impeller 12. 

[0017] The oil which carried out the lubrication of the radial bearing 20 moves in the direction of the 
turbine impeller 12 along with the turbine shaft 10. If the turbine shaft 10 rotates, after the oil which 
moved to the section 14 with a stage disperses in radial and adheres to the internal surface of the oil 
drain room 34, it will be collected from the lower part of the oil drain room 34. After the oil which 
fell to the slot 16 after adhering to the internal surface of the oil drain room 34 uses the configuration 
of a slot 16, disperses on the radial outside according to a centrifugal force further and adheres to the 
internal surface of the oil drain room 34, it is collected from the lower part of the oil drain room 34. 
However, when oil adheres to near internal-surface 34A of the turbine impeller 12 of the oil drain 
room 34, it will trespass upon the clearance between the turbine shaft 10 and the bearing housing 30. 
Differential pressure deltaP (Pt-Ph) of the near pressure Pt of the turbine impeller 12 of a seal ring 26 
and the near pressure Ph of the oil drain room 34 becomes the pulsation which repeats positive 
pressure and negative pressure, and for the negative pressure of differential pressure deltaP, if oil is 
revealed to a turbine impeller side, it will become things. 

[0018] this invention persons paid their attention about the distance L from edge 30B of the bearing 
housing 30 by the side of the open section of radial bearing 20 to the section 14 with a stage of the 
turbine shaft 10, and examined the scattering situation of oil. The result is explained using drawing 3 

[0019] Here, the scattering situation of the oil in the exhaust gas turbine type supercharger for 
internal combustion engines by this operation gestalt is explained using drawing 3 . Drawing 3 is the 
explanatory view of the scattering situation of the oil in the exhaust gas turbine type supercharger for 
internal combustion engines by the 1st operation gestalt of this invention. 

[0020] In drawing 3 , the axis of abscissa shows distance [ from edge 30B of the bearing housing 30 
by the side of the open section of radial bearing 20 to the section 14 with a stage of the turbine shaft 
10 ] L (mm), and the axis of ordinate shows the turbine rotational frequency Nt (rpm). 
[0021] In the conventional supercharger, distance L was 1.0mm. Therefore, it became clear that oil 
dispersed [ the turbine rotational frequency Nt ] in the field of 4200 or less rpm. It became clear that 
the turbine rotational frequency Nt in which oil does not disperse fell as distance L was enlarged to it. 
Moreover, it became clear that oil did not disperse, so that the turbine rotational frequency was high. 
[0022] When the behavior of oil is examined based on the scattering situation of above-mentioned 
oil, the oil which leaked and came out of edge 30B of the bearing housing 30 by the side of the open 
section of radial bearing 20 moves to the direction of the section 14 with a stage along with the 
turbine shaft 10. When the turbine engine speed Nt is high, the oil which carried out the lubrication 
of the radial bearing 20 is discharged in the wall surface of a radial bearing supporter by the 
centrifugal force and gravity by rotation of the turbine shaft 10 at propagation and the oil drain room 
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turbine shaft 1 to oil will become small, and oil will push out to the section 12 side with a stage of 
the turbine shaft 10. Furthermore, if the turbine engine speed Nt is reduced, oil will reach the section 
2 with a stage of the turbine shaft 10, and oil will carry out scattering initiation into the oil drain 
room 34 according to the centrifugal force by rotation of the turbine shaft 10 on the radial outside. 
Since the migration length of oil became long and oil stopped being able to reach the section 12 with 
a stage easily so that distance L is long, it became clear that it was hard that it comes to disperse even 
if it reduces the turbine rotational frequency Nt. 

[0023] The amount of oil which leaks and comes out will be proportional to the single-sided 
clearance (D-d) between the insertion hole bore D of radial bearing 20, and the outer diameter d of 
the turbine shaft 10 {12). Then, the amount of scattering of oil can be reduced by carrying out distance 
L from edge 30B of the bearing housing 30 by the side of the open section of radial bearing 20 to the 
section 14 with a stage of the turbine shaft 10 to more than the single-sided clearance (D-d) between 
the insertion hole bore D of radial bearing 20, and the outer diameter d of the turbine shaft 10 (/2). 
For example, in the example shown in drawing 3 , since the insertion hole bore D of radial bearing 
20 was 6mm, as for a single-sided clearance (D-d) (/2), the outer diameter d of those with 10mm and 
the turbine shaft 10 is set to 2mm by it. By setting distance L to 2.0mm, the turbine rotational 
frequency Nt in which oil disperses can be fallen to 3000rpm. 

[0024] Here, since the turbine rotational frequency Nti at the time of idle rotation of an engine was 
2500rpm, in order to make it not disperse oil above this rotational frequency Nti, they are 2.6mm or 
more (1.3 or more times of a single-sided clearance (D-d) (/2)), then a good thing about distance L. 
[0025] Moreover, since 2.8mm (1.4 or more times of a single-sided clearance (D-d) {12)), then the 
turbine rotational frequency Nti in which oil disperses can reduce distance L to 2000rpm, oil 
scattering will be generated. 

[0026] Since the oil adhesion to near internal-surface 34A of the turbine impeller 12 of the oil drain 
room 34 can be reduced by the ability reducing oil scattering, oil invasion in the clearance between 
the turbine shaft 10 and the bearing housing 30 can be reduced, and oil leakage can be reduced to a 
turbine impeller side. 

[0027] Moreover, by considering as the distance L which oil scattering does not produce, oil invasion 
in the clearance between the turbine shaft 10 and the bearing housing 30 can be prevented, and oil 
leakage can be prevented to a turbine impeller side. Here, the oil which leaked and came out of edge 
30B of the bearing housing 30 by the side of the open section of radial bearing 20 more than the 
number Nti of turbine rotations at the time of idle rotation of an engine moves in the turbine shaft 10 
top, and the distance L which oil scattering does not produce is a distance non-contact in the section 
14 with a stage. 

[0028] As explained above, according to this operation gestalt, scattering of oil drain indoor oil can 
be reduced, therefore the oil leakage by the side of a turbine impeller can be reduced. 
[0029] Next, the configuration of the exhaust gas turbine type supercharger for internal combustion 
engines by the 2nd operation gestalt of this invention is explained using drawing 4 - drawing 6 . First, 
drawing 4 and drawing 5 are used and the configuration of the exhaust gas turbine type supercharger 
for internal combustion engines by this operation gestalt is explained. Drawing 4 is the fragmentary 
sectional view showing the configuration of the exhaust gas turbine type supercharger for internal 
combustion engines by the 2nd operation gestalt of this invention, and drawing 5 is the important 
section expanded sectional view of drawing 4 . In addition, the same sign as drawing 1 and drawing 2 
shows the same part. 

[0030] The fundamental configuration of the exhaust gas turbine type supercharger for internal 
combustion engines by 1 operation gestalt of this invention is the same as that of what was shown in 
drawing 1 . The part which is different from drawing 1 is the surrounding structure of the radial 
bearing section 20, and while snap rings 22A and 24 are inserted in the both sides of radial bearing 
20, between snap-ring 22A and the radial bearing section 20, the ring 28 is inserted further. 
[0031] Here, the surrounding detail structure of the radial bearing section 20 is explained using 
drawing 5 . Radial bearing 20 is a ring-like. Two or more through hole 20A is prepared in the mid 
gear of the shaft orientations of radial bearing 20 at the circumferencial direction. The oil supplied 
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from the oil supply path 32 lets through hole 20A pass, is supplied to radial bearing 20, and carries 
out the lubrication of the radial bearing 20. The snap ring 24 of C form configuration is inserted in 
one edge (edge by the side of drawing Nakamigi) of radial bearing 20. Moreover, snap-ring 22A of C 
form configuration is inserted in the other-end section (edge of the left-hand side in drawing) of 
radial bearing 20 through the plate 28. A plate 28 is a ring-like. The periphery section of snap rings 
22A and 24 is engaging with the slot formed in the inner circumference side of the bearing housing 
30, prevents the path directional movement of radial bearing 20, and holds radial bearing 20 in the 
bearing housing 30. 

[0032] Here, if the outer diameter of the radial bearing section 20 is set to Rl , the outer diameter R2 
of a plate 28 is set to R2>R1 . Moreover, it is referred to as R3>R2 if the outer diameter of snap-ring 
22A is set to R3. Since snap-ring 22A is carrying out C typeface configuration as mentioned above, it 
has notching in the periphery section. Therefore, in a configuration as shown in drawing 2 , the 
lubrication oil which moved in the direction of the turbine impeller 12 will leak and come out from 
the notching section of snap-ring 22 A shown in drawing 2 in the direction of the turbine impeller 12 
from the clearance by the side of the periphery of the radial bearing section 20, and the inner 
circumference of the bearing housing 30. With this operation gestalt, it is considering as > (outer 
diameter R2 of a plate 28) (outer diameter Rl of the radial bearing section 20) to it, and since a plate 
28 is a ring-like, the lubrication oil which moved in the direction of the turbine impeller 12 from the 
clearance by the side of the periphery of the radial bearing section 20 and the inner circumference of 
the bearing housing 30 is prevented with a plate 28, and has composition which is hard to leak in the 
direction of the turbine impeller 12. 

[0033] Here, the scattering situation of the oil in the exhaust gas turbine type supercharger for 
internal combustion engines by this operation gestalt is explained using drawing 6 . Drawing 6 is the 
explanatory view of the scattering situation of the oil in the exhaust gas turbine type supercharger for 
internal combustion engines by the 2nd operation gestalt of this invention. 
[0034] In drawing 3 , the axis of abscissa shows the distance LI from edge 30B of the bearing 
housing 30 by the side of the open section of radial bearing 20 to the section 14 with a stage of the 
turbine shaft 10 (mm), and the axis of ordinate shows the turbine rotational frequency Nt (rpm). 
[0035] moreover, the field where the oil in which the broken line was shown in drawing 3 disperses 
— being shown —****. To it, a continuous line shows and the field where an oil when the field 
which performed hatching uses the plate 28 by this operation gestalt disperses is shown. That is, the 
field where an oil disperses can be narrowed by using a plate 28 so that clearly from the condition of 
illustration. 

[0036] Here, since the turbine rotational frequency Nti at the time of idle rotation of an engine was 
2500rpm, in order to make it not disperse oil above this rotational frequency Nti, they are 2.25mm or 
more (1 .125 or more times of a single-sided clearance (D-d) (/2)), then a good thing about distance 
LI. 

[0037] Moreover, since 2.5mm (1.25 or more times of a single-sided clearance (D-d) (/2)), then the 
turbine rotational frequency Nti in which oil disperses can reduce distance LI to 2300rpm, oil 
scattering will be generated. In the case of Ll=2.5mm, it is turbine rotational frequency 
Nto=2800rpm at the time of oil scattering initiation in case there is no plate, and Nto falls to 
2300rpm by putting in a plate, it becomes less than [ turbine rotational frequency Nti=2500rpm ] at 
the time of idle operation, and oil scattering can be prevented. 

[0038] Since the oil adhesion to near internal-surface 34A of the turbine impeller 12 of the oil drain 
room 34 can be reduced by the ability reducing oil scattering, oil invasion in the clearance between 
the turbine shaft 10 and the bearing housing 30 can be reduced, and oil leakage can be reduced to a 
turbine impeller side. 

[0039] Moreover, by considering as the distance LI which oil scattering does not produce, oil 
invasion in the clearance between the turbine shaft 10 and the bearing housing 30 can be prevented, 
and oil leakage can be prevented to a turbine impeller side. Here, the oil which leaked and came out 
of edge 30B of the bearing housing 30 by the side of the open section of radial bearing 20 more than 
the number Nti of turbine rotations at the time of idle rotation of an engine moves in the turbine shaft 
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10 top, and the distance L which oil scattering does not produce is a distance non-contact in the 
section 14 with a stage. 

[0040] As explained above, according to this operation gestalt, scattering of oil drain indoor oil can 
be reduced, therefore the oil leakage by the side of a turbine impeller can be reduced. Moreover, oil 
leakage can be further reduced by using a plate. 

[0041] Next, the engine structure of a system and actuation equipped with the exhaust gas turbine 
type supercharger for internal combustion engines by the 3rd operation gestalt of this invention are 
explained using drawing 7 and drawing 8 . First, drawing 7 is used and the engine system whole 
configuration equipped with the exhaust gas turbine type supercharger for internal combustion 
engines by this operation gestalt is explained. Drawing 7 is the supercharge system whole block 
diagram equipped with the exhaust gas turbine type supercharger for internal combustion engines by 
1 operation gestalt of this invention. 

[0042] The airstream inhaled by the engine 101 is taken in from an air cleaner 102, is supercharged 
by the turbine impeller 12 of the supercharger 120 formed in the inlet pipe 103, passes along a 
throttle valve 104, and goes into a collector 105. The air inhaled by the collector 105 is distributed to 
each inlet pipe 107 connected into each cylinder 106 of an engine 101, and is drawn in the 
combustion chamber 108 of a cylinder 106. After the combustion exhaust gas from a combustion 
chamber 108 rotates the compressor impeller 121 of a supercharger 120 through an exhaust pipe 109, 
it is emitted to the open air. It is arranged at the connection to the combustion chamber 108 of an 
inlet pipe 107 and an exhaust pipe 109 so that an inlet valve 1 10 and an exhaust valve 1 1 1 may carry 
out a switching action by the cam mechanism. Moreover, a throttle sensor is arranged at a throttle 
valve 104, and the pressure sensor 1 13 is arranged further at the down-stream inlet pipe 107. On the 
other hand, fuels, such as a gasoline, are injected in an inlet pipe 107 from an injector 116. The 
cylinder 106 is equipped with the coolant temperature sensor 131. 

[0043] The output signal of each sensor is inputted into the engine control unit (ECU) 100, and the 
engine water temperature which is the parameter which shows the operational status of an engine 
101, a crank angle rate, rotational speed, the pressure of inhalation of air, the amount of accelerator 
pedal treading in, and the opening of a throttle valve 104 measure or calculate it. Based on whenever 
[ parameter or amount of accelerator pedal treading in, or throttle valve-opening ], the engine control 
unit 100 calculates controlled variables, such as ignition timing, and fuel injection timing, an amount, 
operates an ignition plug 132, an injector 1 17, and the various actuators of throttle-valve 104 grade, 
and is performing engine operation control and a throttle valve control. [ which show the operational 
status of the calculated engine ] 

[0044] Here, the configuration of a supercharger 120 has composition shown in drawing 1 or 
drawing 4 . Furthermore, a collector 105 is connected with an inlet pipe 103, and the idle rise bulb 
140 is formed in the passage which bypasses a throttle valve 104. Closing motion control of the idle 
rise bulb 140 is carried out by the engine control unit 100. When the idle rise bulb 140 opens, an 
inhalation air content increases and an engine speed can be raised. 

[0045] Next, the control approach in the engine system equipped with the exhaust gas turbine type 
supercharger for internal combustion engines by this operation gestalt is explained using drawing 8 . 
Drawing 8 is the explanatory view of the control approach in the supercharge system equipped with 
the exhaust gas turbine type supercharger for internal combustion engines by the 3rd operation gestalt 
of this invention. 

[0046] In drawing 8 (A), an axis of ordinate shows an engine speed and the axis of ordinate shows 
the turbine rotational frequency in drawing 8 (B). Moreover, in drawing 8 (A) and (B), the axis of 
abscissa shows time amount. 

[0047] In drawing 8 , time of day tl-t3 is the field of idle operation. The engine control unit 100 will 
be controlled to open the idle rise bulb 140, to increase an engine speed, and to increase a turbine 
rotational frequency, if it judges whether it is in idle operation and the condition of idle operation 
continues time amount Tl . That is, after continuing between the setup times Tl with idle operational 
status, he is trying to make idle rpm increase in this operation gestalt. 

[0048] For example, as a supercharger is equipped with the configuration 28 shown in drawing 4 , 
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i.e., a plate, and it was shown in drawing 6 in the case oi Ll=2.Umm, the turbine rotational frequency 
Nto at the time of oil scattering initiation is 2800rpm. Here, by making idle rpm increase to 950rpm, 
if idle operation will continue one or more [ time amount T ] supposing the turbine rotational 
frequency Nt in case the idle rpm of the engine with which the turbine type supercharger of this 
operation gestalt is installed is 800rpm is 2500rpm, since the turbine rotational frequency Nt 
increases to 4000rpm, it can prevent oil scattering, for example. 

[0049] Although considered as the supercharger equipped with the plate 28 in the above explanation, 

as shown in drawing 1 , even when there is no plate, as shown in drawing 3 , oil scattering can be 

prevented by making idle rpm increase to 950rpm, and making a turbine rotational frequency 

increase to 4000rpm. The turbine engine speed Nti at the time of engine idle operation is increased 

without the structural change of a supercharger from the turbine engine speed Nto at the time of oil 

scattering initiation as mentioned above, and oil scattering can be prevented. 

[0050] With this operation gestalt, oil scattering can be reduced by engine control as mentioned 

above. 

[0051] 

[Effect of the Invention] According to this invention, the oil leakage in the exhaust gas turbine type 

supercharger for internal combustion engines can be reduced. 

[0052] 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 It is the fragmentary sectional view showing the configuration of the exhaust gas turbine 

type supercharger for internal combustion engines by the 1st operation gestalt of this invention. 

[Drawing 21 It is the important section expanded sectional view of drawing 1 . 

[Drawing 31 It is the explanatory view of the scattering situation of the oil in the exhaust gas turbine 

type supercharger for internal combustion engines by the 1st operation gestalt of this invention. 

[Drawing 4] It is the fragmentary sectional view showing the configuration of the exhaust gas turbine 

type supercharger for internal combustion engines by the 2nd operation gestalt of this invention. 

[Drawing 51 It is the important section expanded sectional view of drawing 4 . 

[Drawing 61 It is the explanatory view of the scattering situation of the oil in the exhaust gas turbine 

type supercharger for internal combustion engines by the 1st operation gestalt of this invention. 

[Drawing 71 It is the supercharge system whole block diagram equipped with the exhaust gas turbine 

type supercharger for internal combustion engines by 1 operation gestalt of this invention. 

[Drawing 81 It is the explanatory view of the control approach in the supercharge system equipped 

with the exhaust gas turbine type supercharger for internal combustion engines by the 3rd operation 

gestalt of this invention. 

[Description of Notations] 

1 0 — Turbine shaft 

14 — The section with a stage 

12 — Turbine impeller 

16-- Slot 

20 — Radial bearing 
22 24 — Snap ring 
26 — Seal ring 

29 - Ring 

30 — Bearing housing 
34 « Oil drain 
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